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(54) ADHESIVE CURABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an adhesive curable composition having improved adhesiv'rty to adherends such as 
metals and plastics by making the composition containe a specific vinylic polymer, a specific compound, and an adhesivity- 
accelerating agent. 

SOLUTION: This composition comprises (A) a vinylic polymer having at least one alkenyl group of the formula: CH2=C(R1) (R1 is 
H or methyl), (B) a hydrosilyl group-containing compound, (C) an adhesivity-accelerating agent, and. if necessary, (D) an 
antiageing agent, a filler, a plasticizer, a physical property-adjusting agent, a storage stability-improving agent, etc. The alkenyl 
group of the formula: CH2=C(R1) as the cross-linking group of the component A includes a hydrocarbon-based alkenyl group of 
the formula: CH2=C(R1)-R4 (R4 is a direct bond or a 1-20C divalent hydrocarbon group) and an ether bond- containing alkenyl 
group of the formula: CH2=C(R1)-R5-0 [R5 is a direct bond or a (ether bond-containing) 1-20C divalent organic group]. 
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(54) ismmzm mmut&mito 



(57) [gift] 

(a) Tffi-flftS (i) v&ZtiZ7Ji J r-)i'&Z'>te 

CH! = C (Ri) - (1 ) 

(B) t KQi/');uS^*<b^4e!i. RiS. 




Cm^JSl 1 JJlT©3j£tt : 

(A) -UfiSC (1) X'£2hZ7Jl>'r-)m*'PU< t 
CH2 = C (R') - (1 ) 

(8) t KovU;ug^fnb£8j. 

(o aattffljfUH. ra8a&eHbt±a 
[is*3S2] (a) a#©fc*-;u&s£<*©tt^attft 

[a*«3] (A) a#©tf-;u£a£<**< 7 

[»**4] (a) aa-atf^juaaattOT^yjua 

v*;uS^^(~«fc y ffit £ *i 4 C <t * ttflt i: 1" S I3#a 
1 ~4©l»r*i4» 1 «l::Ba©tt»ttafl:tt&a*. 
[»*JS6] (A) A»C!>tf-JUXa«»AtR(rF|in? 

1 - 5<&ivm* i afceaatta&aft&aa*. 

W*a7]' (A) fiE#A<-A63£ (i ) ic^-ry;^- 

«:-CifeSiS^«1 -effltvffcfri ai=Ea©tt»aa 
fcttflUttti. 

[is*H8] (a) a#.*<jaT©ia : 

iztiz&v*. -ass (2) -e^-r^asags 
*r s if =;u*a***aau 

-C (Ri) (R») (X) (2) 

R J feJ:i;R 3 lif^ : E/7-©lf'l/Vtt 

^as^t". ) 

(2) asEJtsft©*«/\ay>£-»3£ d) ©7* 

©aa&Bfc&aa*. 
maa a ] ( a ) a#jwaT©is : 

yaa-r*cfci=*y. t;=;u*aat*:*aau 
(2) auTfi£tt©«u7;u*-;uS£'>£ < 4. 2 

aa-r*ftaa*fijt*** ; i=*«»6*i4if=*a 
i£{*-cfe*8s*a 1 ~ 7 ©urn* 1 ai-ieawaa 
tt«<bttaaa. 

[000 1] 

[*w©«raa«#»] *iMii. aaaaftitaa 
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^a#(*t. t Ko5/»j;i4sa*ftaafe«ktf»«tta 
a»saaa#£r4tt«tt«fl:tttta*i=«r*. 

[0 0 0 2] 

[£*©&&] 7;u^=n4iaatr^aaa»tt k 

a •> y ;usa*a*a taaStfS c t \z J: y «<bttt§ 

***«*aStf»W9-'272 7 1 4«CSia£n 
[0 0 0 3] 

[3g^*<S*LJ:ai:rS^S] LfrLfc** C©5Hb 

aaa&i*. *a*?5**?**i=»r*aatti«+ 
a-tiiaxr. aattfc©a#<fa»i4£asfc«a© 
-o t -r «aai=a ■& i=a. a<t « matt© tsu 

[0004] 

[»a*aar**:A©aa] *aaa&(2. 7;u-y- 
;i4saae-;uaa^i*tt Ka*>yjuasa*fc***r 
aa»fr*«fttt«aai=ttaitaafti*ainr*c: 
ticfcy, «<baaaa©aatt4<isi±-r4ci:$aai 

[0005] f <f *3%*aai4JSLT© 3 : ■ 
(A) -as (1) T?8$*i57;Kr-;uS£'.K£< t 

CHz = C (R») - (1 ) 

(b) t KPS/»j;uaa*fl:a*. fc^tf 

(o aaaaa». *aa«#i:r*«aaBfctea 

[0006] 

mwommomm *aaiiJsnF©3a#: 

(a) -«a (D ■ea*4i<&7*<r=;u«*d>«E<i: 

CH2 = C (R«) - (1 ) 

(a*; RU4*a*fci4**A**»f. ) 

(b) t Ka^yjuaaattaa. 

(O aaa&gftu fcaaaa-tr-saattaibtta. 

[0007] aTi=*»M©»aaafl:ttfflaai=oLx 
mar*. 

[ (a) a»©e=juaaa#i=oL»r] (a) $#© 
e^aaa*©s«tt*-ca*. ±&©-&5e d ) 
-ea*ns7;u*-;uatL,Tte. Tia-as (3) r* 
a**i4afc*aa©7Ji>*=*a : .-tat (4)'-ca 
2rn<5i-T;ua££ar£7;u$--.MSk -as 

(s) a*uc (6) -ca*n«x*T;i4ia**r*7.' 
^^ugas^tf-aa (7) ■ca*n**-#*-j' 
^$*-r-57^-;u»^ifaa® ; f-$^LT±air 

ea**i«7^=A4j ; nmmtf &n*. 

C H2 = C (R 1 ) — R 4 — (3) 

cat. R'i*±&Lfc£©i:f5]tre;&£, r 4 i±. aa 
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to ) 

±IE-S§3S (3) iZtSl^X. R*t LXltftlZVBifcZtl 
fWxIf. - (CH2) n- (nl±0~1 0<7)g 
80 . -CHaCH (C Ha) -. -CHaCH (CHa) 

CH2 = C (R 1 ) -R5-0- (4) 
CH2 = C (R 1 ) -R5-OC (O) - (5) 
CH2 = C (R 1 ) -R 5 -C (O) O- (6) 
CH2 = C (R 1 ) -R 5 -OC (O) O- (7) 

ugfai ~ 2 oa>2 m<o^m^ypto ) 

±IB-fiSS (4)\ (S) . (6) JS<fctf (7) Kfcl^ 

t, RstL-cii^idsss^t^^ man* - (c 

H 2 ) (nl±0~2 0<D£St) , -CH2CH (C 

Ha) -CH2CH (CHa) CH2-;-CH20C 
H2CH2-. — CH2OCH2CH2CH2— . -CH2C . 
H2OCH2CH2-, -CH2CH2OCH2CH2CH 
2— ; o — . m— , p — Ca H4 — . o — , m — , p— C 
H2-C6H4-. 0-, m-, p-CH2 — C6H4-CH 

[0008] -aas (8) vmtstiim^^\& 

CH2 = C (R<) -R5-C (R«) (R 7 ) - (8) 

(£4>. R'« R 5 ii±SlLfc4.©«!:P<i-efc<5. R 8 fc 
,1: tf r 7 \t t \z ± ;u <-* y c- -SS^^I 

t. ) 

±£-»5C (8) lCfcMt£R«JS«fctfR70m- : Fi!ft3ISi: 
Lrii#l=ISS$H'SUA<, Wxtf; -CO2R (xx 

t;U«) . -C (O) R (>rSS) . -CON (Rt) 
(7 5 KS) . -COSR (^XX-rJUS) , -CN 
(xh'J^*) , -NO2 (-hag) §?A<^lft>H 

•5. a»»Rtt^sai ~2o<or;u4?-;u«. atssa6 
~2 0fl)7U fciiatSHS 7~20©77 ;u*/u 
KfRSn ~ i ; o©7 ;u4r;uat,L<i*7xx 
;u«A<»*LL\ ROfclfctfR't LTIi> -C02R. 
-c (o) Rfc«fcrj:-CNji<#ir»*L^. 
[0009] (a) fiE#<»e-;^fi£t*:<o±&£»*fiS 

W^-rS^blS, (**) 7?M-H> 

K. (>*) 7? 'j;na>f-;k 7^'J^x 

?'j;H£-f v:7ptf;k (>*) 7? 'j;u&- n-:7> 
)k (**) 7? M^S'f v?^;k (**) 7$"-UU 
8-tert-7W, (*9) 7^7 'J /US§- n 
*;k 7-^'J;m-n-^v;k v*) 7 



>7'j;uBv£p^*v;k (*9) 7^'j;uM-n-^ 

•t+K* (^)7?'J«-n-t5fJk (>*) 
7^ 'J;uK-2-x^;u^v;k OS) 7£U;uB 
/x;k (>S) 7?'JJU&7 ; v;k (*$)7"?M;U 
ISKTvJk (>*) 79'J^7i-Jk (>$)7 

^'j^ai-MJk (**) 7? ■j/ua'os^k o 
*) 7^';;uK-2-> h*->x?-/k (>*) 7?'j 
;uK-3-^ >*v^;k (**) 7$'JA«-2- 
t (.**) 7?M/i'8-2-t Kp* 

•>7aejk (>*) 75'j^f7'j;w (**) 

7^'J>Kf U yyJk 7<? M/uS-2-7 5 

yx^jk r- O^^'Ja-f^^v^atf^) h'J 
^h+vi/^i/. (**) 7^'JJUK©xf-n/^-t»- 
WKttiD*. (>*) 7t')n>Mh<)?)i*n*?)\>* 
?/k (>*) 7^'J/uK-2-h'J7;u^n>^;ux 
^jk (>*) 7<7"j;uB-2-/<--7;u* pi^;ux 
^Jk (>*) 7£ , J;^B-2-/^-:7;^;^-PX5 1 ;^- 
2-/*-:7;k^-p:7>;^x*;k (>*) 7^'JJUffi- 
2-/<-7ju^-px^;k (^^) 7^U;u»/<— 
*D>^;k (>^) 75'/-iuSy^-7Ji/tP^^ 
^^;k. (^^) 7?'J;uSS2-/<-:7;M-a^;i,- 

2-/<— ■7;kf-Q'^rvJUx^;k (^^) 7f 1 
-2-/<-7;u^a^v;ux5 1 ;k (**) 7^'J;u» 
-2-/<-^;u^d^+»-xv;ux^;u§I<7) (p 1 ^) 7 
^'jyuSS^Ev'^- ; x^u>. tfx;uh;ux> % «- 
y^jUX^L/^. •y-a^ux^uv, x^L/>t.;u^>K 

exjuh'jxh+i'V7>^©'7--r*^t:x;i,S 
=E;7- ; I'-f 71/-f>l. 7W>8(0 

: Ey7;u4;uxxT- < /uarj:i?r;u4 : -;uxx : f;u ; ^t;u 
7 viuKro^^ 7;u*;uxxT-;uau:i/7;u4 i ^x 
xf;k7W5K. >^;utu-< 5 K\ x^^vu-f 

5 K. tf L"f a h', 7fJU7b-f 5 h\ ^4'> 

K. WJJWKS K. 7I-A-7H 1 S K. 
Q^dFvJUTL/'T 5 Kfm^Ks K36=E/V- ; 7^7 
iJD - h'J^k ^^^'JP-h'J^ro-l-'i^St^ 
ex^S^^ ; 7^7 'J ^7 5 K. /■ 9 0 U ;U7 5 K 
Sf(57 5 KS^ex^m^^V- ; KKtfx;k ^P 
et>»f-;k VKt*x;k $Sf»f-;K 

^ffiMtfx^ojt'xjuxx^^S ; x^u>. ?nt' 

vi>S;Mf-;k ^Ibex'j^f^. 8<b7'J;k 

*«»*-e«jLtf (^^) 7^'j;uKti±, 7^7'J;uK 
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[ooio] -test (1 ) »z*t-7;u<7--;ug£'>&< 

*-e 7$y;u&& ; E>' v-^4oas%Kt±ffl 
^r^fi£f 5ci:icj:y^bHfc 7$y;u&a 

%m<. W£B*i**i»*Ll*. Ztz-f&* (1) IC 

o ss%m±ffl i*t sifc-f 4 c t iz «fc y « b *tfc 7 $ 'J 
fr&msw. *tta*&ai::»*u*. 
[001 1] 7;i^7--;u££'J>£< 1 .»Tf 4tf- 
;u&a£»<o#Tg#*K -f fc^baa^^S (m 

w) £S¥$5H t a (Mn) (Dtt (Mw/Mn). fCOl* 
TI4*#K|g;££*ifc^ 0 LA X L, afcttffljSBji: LfcgB 

^b«a«3lt£$4fc©l::l4. 

LU. tt^gfl-ftOTfitirLTIil. 8*;35A<»£L<. 
*«»*L<I*1. 7EIT. £6I::#SL<I41 . 6ia 
T, £6lc#£L<l4l . 5 BIT. $bl-»*L<(t 
1. 4 JUT. $blC»*L<«1 . 3UITrfc-5. tt^?- 
g#ft©aiSI4, 5 x— > 3 a h 5^ 7 

-f- (GPC) T-iHSf *©A<g=fc-llftW-els£>. an 
ffi£LTI4?ac]*;UMSTHF£. A 1 ? At LTI4* 

* u * C i: A<T- $ 4. 

[0012] 7;u'!7--;u«$'>'a< i «rr*e= 

;u&i£{*©tt*gir^TI4*#KllS$;h.fci, 5 

0 0 ~ 1 0 0 0 0 0 05ffiHC:&4©ri<#£ Ll\, »-7-g 
A<5 0 0JilT-efc-5t. fc*-;U&M£t*<B:*:£0mt£A< 
S£Si3*U::< <, $fc. 1 0OOO0KU:T?fc4<k. US 

[0 0 13] 7)\,'T-il>& : £'J>U< ti, i »rf 4t*- 
gT7Kr-;uS^AUfcy. 1 SSgfe-SUMiSSSPgro 

scsr-7/u>y-;usic^^r-^4^sa)-&SES^^^ 
tf-;u£a£t*£ft. zo^srot ggs^7;uy=;ua 
KSEfcf 4 c t ic«fc y 7;u-y-;u*£'J>fc < 1 1 iflW 
i-^e-;^»^i*$ft§^Mj:y»*Lt> 0 
[0014] T^-^^ti^osmm^m^i 

*&£trai«'?. ftmn^mmttt be - 
#4. 

[0015] r-»ttft5i?*7u«*aj aaa&£& 
■e*y. *»wc4.««ora-cfc*. l*»u c©£& 



t?, ^ffifc*oas^«#(**ft«fcatLfc«*i=tt. c 
m<$> y „ «»tt©$«epieifl < * * i» 3 natffc 

#'J>fcL^. C ©»«©»«»#** **ift 1*1**© 

;ua^-c*5fc©, »*a#taw£<»s©*i*«** 

lcfco-CL£5fcl*5ISia*&4. 
[0 0 16] r«»5*?aji,a*aj 14, hc. !^g© 

i-<fc y *«i=**«**r « e=.;m«**4«ft 6*14 

. *-ri=£fi-r 4 z tiz£ y Kis»fl-if 33 y ©#*a©a 
**#ft6*i4 iv\£*9i9iiMttoki ttzumt' 

4ciji<r-^4. 

[0017] ran^Dj^aj 14, r-a«fc5i>** 

. M£i£j titSLT. *«fc*©Bl^»£*«ft4Ci: 

A<^flg-c-&4A<. aaai=*t Lr*<t y *a<o^s©t 
aa.**rt-4aa»aajtt&B-e*y. aatdftxa 
aa-caatffcft. *fc±a© r-«wwi:?5?a;ua* 
^y-^ajua^-ea^fcfc^Stfifr 
< tta©xi^a#w=«oT 5 1 u 5 mat & 

4. 

[00 1 8] c*i6©a*attt»<ty. rye^ 
i>**a*j*j i4> a*aa*<x<. 7j?**n±©± 
? ^y ificfc 4<?±si5A<fic y ^fc©*» 

A<ltLLxt**l47i?*;i'a^T?fcytEA<6. <?±SJC 
tfjgcyC<<.'»fSMlO»l» (Mw/MnA<1. 
1-1. sgg) a^{*A<ft6*i4i:i:=tl=. =E>"7- 

taaa©fta*H:K j: ot^ts esicn > »- d- 

;u-T4ci:^T?t4. 

[00 1'9] utot r>j t*>-y^v*jua^aj 14. » 

tt**<«(.\a*«:*ft4Ci:A<-Ct4 

±ic i»3E©aa»**r4^-/-5r-*a*#©Bffffi 

a«*-r6tf=iHBa*»©«a3&afc Lri**y»* 

[0020] as. y tf>^a^ti4«8icfci>ri4. 
*«3&<#i=stt*»%«itT#^a4<4ft ltl^ < a^ 

©Ct*^5*<. -ai:l*. *»4«^S1tft**tfct© 
fcSttfls**ifc*©*aF««ai=*y<i:A f 64*Lr^ 
<Hye>y«*t***i*. *36B^irfclt4Sg : ta 
#-Cfe4. 

[0021] r ij t* s?* ;ua^au 14, ±ih©s 

lv„ c<» r'j e>y^v*;ua^j£j tta^a^^^ 
-^■eaffiMi=ws2A<«$*ir#3 y . *-©a & urtt. 
fct *i4i?-v— • ^ • r> y *> • ^rs*;vvy- 

If-f- (J. Am. Chem. Soc. ). 1994 
^. 116S. 7 9 43Mir^$*T.4<k-5'S=i/<;uK7t< 
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(Macromolecules), 1 99 4^ 2 7 

*§3S&»li:La»*a^(**ftllMEi:r-5 r«^*«55? 
^XiUfia J (Atom Transfer Radic 
al Polymerizat ion; ATRP) 5if 

[0022] r ij e>^vii;H§aj <z>*-ei, *r 
£S£-f 5 rs^»«5y*;uji$aj 14, ±e<t> ry 

L\> C0B*»tt55?*JU**flSfc LTI40Qx.l4Ma t 
yjaszewsk ib, v-V— • • 7> 'J 2) 
> ■ ^5*Jl/V^Xf<- ( J. Am. Chem. So 
c. ) 1 995$, 1 56141, T^P^b" 
;UX (Macromolecules) 1995 
2 8t, 7 90 11, 1MX>X (S c i e n c 
e) 1 996^, 2 7 21, 8661, WO96/30 
4 2 1-5§-tt$8, WO 9 7/1 8 2 4 7^*$8fc£lM4S 
awamotobs "7^ Q^E U-^rJi. — ^UX (Macro 
molecules) 1 99 5^ 2 8#, 17211 

[0023] ca)fljt^»«5 5*ju*^-ei4. *f$/\a 

'<>i?jnttic/\py>**-r4fc 
*«) . **^i*/\py>*xji,*-^ft**OTi*i_ 

[0024] ca>a^j*s«i>r§sattfl!>-e=;u.36k* 
(**»*fcAi=. n»jfl[*2iiisi±*rr*W/\py> 

fbtt. *fctt/\py>ft^^*-JUft:6**S!>&afc L 

o— , m— , P-XCH2-C6H4-CH2X, o—, m 

p-CHjC (H) (X) -C6H4-C (H) 
(X) CH3, o-, m-, p- (CHa) 2C (X) - 
CehU-C (X) (CH3) 2 

JIB* *fcl43^**«^r. ) 

RO2C-C (H) (X) - (CH2) n-C (H) 

(X) -CO2R, RO2C-C (CHa) (X) - (C 
H2) n-C (C Ha) (X) -CO2R, RC (O) -C 

(H) (X) - (CH2) n-C (H) (X) -C (O) 
R, RC (O) -C (CHa) (X) - (CH2) n-C 

(CHa) (X) -C (O) R 

<±E5t+. RI4a*Sk1 ~2 0O7;U*JU«. 7'J- 



;uS*fc!47 7;U^r;U*$^-r o n!40~2 0<Z)§&£ 

su xii**. mm. a > 

XCH2-C (O) -CH2X, HaC-C (H) (X) 
-C (O) -C (H) (X) -CHa, (HaC) 2C 
(X) -C (O) -C (X) (CHa) 2, C6H5C 
(H) (X) - (CH2) n-C (H) (X) CeHs 

0-2 o<0gS£^-r o ) 

XCH2CO2- (CH2) n-OCOCH2X, CHaC 
(H) (X) CO2- (CH2) n-OCOC (H) 
(X) CH3, (CHa) 2C (X) CO2- (CH2) n- 
OCOC (X) (CHa) 2 
(±E3t«K nf±1 -ZQO&HL^to ) 
XCH2C (O) C (O) CH2X, CHaC (H) 
(X) C (O) C (O) C (H) (X) CHa, (C 
H 3 ) 2C (X) C (O) C (O) C (X) (CHa) 2, 
o-, m- t P-XCH2CO2-C6H4-OCOCH2 
X, o-. m— , p-CHaC (H) (X) CO2-C6 
H4-OCOC (H) (X) CHa, o m- t p- 
(CHa) 2C (X) CO2-C6H4-OCOC (X) 
(CHa) 2, o — , m— , p — X S O2 — Ce H4 — S 02 
X 

(±E3S*. x\z&m. mm. *fciia***sr. ) 

SStlfclM^ #£L<(4Jlj8i»S§g7ft, 8ft. 9 

ft, 1 oft, *fci4i -1 ftjc**+<>*«i:"r***a 

#*§tt:T*fe3o M\z»^Ll^OtLX. Offlafl. 1 
Mom. 2ffiO;U^-^A, 2fla>tt3U42Ba>=?4- 

mt. *astt*K«>*fc«>ic2 1 2' -tftrvv;u& 
i, io-7it>hP , j>a^g 

f K7>fWfL/^575X ^>$>f^v 
x^U>MJ75>, *v****;UMJ* (2-75/ 
x^;u) 7S^(7)7K'J7 5>^E<4^A < ;16Aa^^ 

*X?*Olf{* (RuC I 2 (PPha) a) tftUg& L 

£(4, S1i^tLT7>U5x^A7^3^vhW^ 
*aS4x5o Sic 2ia)Ka)t^h , J7x-j| / ta7-f 

>tt* ( F e C I 2 (P P ha). 2) , 2«<7)X-y>r;K0 
tlX K<J7z-Ua7< >f§{* (N i C I 2 (PP 
ha) 2) , Stf, 2ffi(7)x^^;K7)exK , ;^;U^ 
7 (NiBr2(PBu3) 2) MUtLX 

[0 0 2 5] C0)S-&I^fct>Tffil^btlSlf--/USO : e 
/-7-fcLTI41*lcB3e**ir. RlC«SLfcta>tr 
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[0 0 2 6] Jti2fi^£fcl3\ S»«*Cti^figr-$)5 

fcTtefc&JSJ* ; yxfiU-fik fF7tKP^7 
-g>*?cox— Wi^»tt:ttfc>*U>, ?pp*;u 

Wa>*h>S*«; x*y-;u. ^n/O 

r t -^;ur;u3— ;u^<7>r;u=3~;u^S^ ; r-tr h 

[0 0 2 7] 0~2 0 0 o C<Z>E@T*T5Ci:A< 

[0 0 2 8] -SftS (i) -C^5?+i57^x;uS$'> 

H2C = C (R 1 ) -R8-R9-C (R 1 ) 

-efcortm^ori^rtcfe^o r 8 i±-c (o) o- 

u>3fc*s-r 0 R»iitttt»£.-*fcttiflJa±a>x- 
Tr;ujg-& * * l r i^r $ & i^sts 1-2002 ffia>*r 
®g£*-f 0 Rfl^xxxjua^tott T^'J 
U-h3Rft*«s, R8^^xxU>S<7)t,a)(4X^U> 

.±SE-ftft5£ (9) |CteItSR 9 i:Lri±. ftdPBSSft 
fct>7^ «ittt/>^b>. x^u>, ^PfcfU>^(7> 

; -chich2-o-ch«-<> 
-o-CH2-l?cox-T-;u^^^t:7JU+u>S^ 

[003 1 ] ±IS-{&3£ (9) 0)it£®<D<PX'&. A¥ 

H2C = C (H) C (O) O (CH2) n-CH = CH2. 
H2C = C (CH3) C (O) 0 (CH2) n-CH = CH 
2 

(±ffia)*^i^fct^r, ntto-2oa>a»*s-r. ) 

H2C = C (H) C (O) O (CH2) n-O- (CH2) 
«CH = CH2. H2C = C (CH3) C (O) O (C 
H2) n-O- ( C H 2 ) mCH = CH2 

(±&<D&jZ\Z&1\X . nl*1 ~2 0<Dgg!u m!40~ 
2 0<&§&£7*-fo ) 

o — , m — , p — v t*x;t/K>-tf >^ o — , m — , p — 
H2C = CH-CsH4-CH2CH = CH2 4 o m 
p-H2C = CH-C8H4-CH2-C (CH3) = 



<o [a] - cc] icfi^rjn»tti=«*Lrttwr*36< 
[b] -«sc (2) T?a**i4/\py>*'><p<tti 

[0029] ±E£)£j£ [a] aaft#±ai=iHS7;u 

HWWlCttJfclca^* [A- a] ~ [A-b] (Mi&tS. 
[0 0 3 0] [A- a] 'J tfly^/3i>iJ^W.a\Zjz y tf 

= CH2 (9) 

CH2. o-, m-, p-H2C = CH-CsH4-CH2 
CH2CH = CH2, o-, m-, p-H2C = CH-Ca 
H4-OCH2CH = CH2. o-. m-, p-H2C = C 
H-C6H4 — OCH2 — C (CHa) =CH!, o-, m 
-, p— H2C = CH-CaH4-OCH2CH2CH = C 
H2, o-, m— , p-H2C = C (CHa) -CeH4- 
C (CH3) =CH!. o-, m-, p-H2C = C (C 
H3) -C«H4-CH?CH = CH2, o— , m-, p- 
H2C = C (CH3) -C6H4-CH2C (CHa) =CH 
2, o -, m-, p-H2C = C (CHa) -CsH4-C 
H2CH2CH=CH2, o-, m-, p-H2C = C (C 
H3) -CeH4-OCH2CH = CH2, o -, m— , p 
-H2C = C (CH3) -CaH4-OCH2-C (CHa) 
= CH2, o -, m-, p-H2C = C (C Ha) -CaH 
4-OCH2CH2CH = CH2 

+. ) 

[0032] [A-b] ije>y9s?*;u«*iz*ytf 

r. fi£tta>«^7;i^-juS£'J?fc < fcfc 2 flirts 
[0 0 3 3] C«J:3<i:«:*«ji:LrttW=l«S«*i* 
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u*<, -»s£ (1 o) {zmztizifrsmw&mfzh 

H2C = C (R 1 ) -R'O-C (R») =CH2 (1 0) 

(S*, R'l±*ai£fcli>^;u££gu ZlMCls]- 
-et.SfcoTl^Tfc.fclV. R'°lil <lJjl±fl>i-T-;HS 

^^-e^rtic^iai ~2 o©2<i<o*tis$ 

^t"o ) 

±IH-flaS (1 0) lz^$4x^^!B5i:LTtt^ir|S£ 
-^+»yi>, 1, 7-t^yi>. 1. 
[0 0 3 4] -hffi^figjJc [A] 0)&H;to±mz\M.t&7)\' 

£-efc££j!)>f> [A-b] CD^A<»^LLV 
[0 0 3 S] ±IB£|£& [B] (2) 1? 

H2C = C (R 1 ) C (R") (R 12 ) S 

r' 2 !**^ £fci*s8ts 1 ~ 1 oo7;u*;us; stm 

»6~1 0<DT'J-;US. ffcl*af»7~1 00)77 
Tl*T*j:i*. R«li. ftgft 1 ~1 0©7JWAS. 

yy-;us. £fcfi77;Mr;i,S£^-f. ) 

±IE-flftS (1 1) (D=&&!gi-b£&<Z5llt*«£*-ffcb 

i*. r y ;u k u ^;uss. 7 y ;u h y > -^^uffi. ry;u 

M*C" (R«) (R7) -R5-C (Rl) 

(3i*. R'. R 5 . R e tS£TfRm±&Ltzi<Dtmm 

■eS>-5. MMir^^y^s-f^-^^fciiAffiy^r: 
r;i/*y^iS-i'^>i:Lri4y^'t?A.<^>. ± hjo 

LTIi. fh^^W^-^A-ftX -r 
^-^a-c^-x hy>^uKT->;uT>^-^A-e 

[0 0 4 0] ±tS-flSS (1 2) <o*;u/\*-^->ii, -f- 

>£SI2fc< C i: IC «fc o "C $ -5 C 
[004 1] -fiSSC (12) ©*;U/N*x^-><DS!lffi<b& 

H2C = CH-CH (CO2CH3) 2, H2C = CH-C 
H (CO2C2H5) 2, H2C = CH- (CH2) nCH . 
(CO2CH3) 2 V H2C = CH- (CH2) nCH (CO 
2C2HS) 2, o -. m— , p-H2C = CH — C6H4- 
CH (CO2CH3) 2, o-. m-. p-H2C = CH- 
C6H4-CH (CO2C2H5) 2 % o-. m— , p-H2 
C = CH-C6H4-CH2CH (CO2CH3) 2, o-, 



S.£#<D'\ a ? > £7 ;u/7-x;uS^ f gggicg&-f -5 
•5 CB-a] ~ [B-d] <F>l5&UiiZW[iZ>Ztft-Q 
[0036] [B-a] (2) Ta$*l-5/\n>r 

[0037] c<o«fcd££®&JIft:£1$!t Lri±. 

IfbftSo ^±IH-flS^ (2) <D/\py>tS«?WI= 
Sffl. *t»SSHb£&;!><»£L^. 

[0038] r;u^rx;us^-r S^^b^tLr 
li. ftlCftlEliftUj!)*. TIB-flfiS (11) -eaktitiz 
<b£«jA<W*Ll^. 
n (R ,! >) 3(11) 

sy (n-^-i?^;u) 7y;ui»y (*s9a*>*i, 
;u) SSSSAWSti-s. 7**=;u«#rr4ttifl 
lti*. W-MMf-^J** v7y;u^y^ 

OA. i?-f V^n^-yuKy^OA^A^^tT-So 
[003 9] [B-b] -fiS3S (2) -t?$$tlS/NPy 

<tt .i«t4e=jna*#c, Tia-fia 
a (1 2) m-Q&isftt>7)\'>r=-iu&tt J ?z><&m\tii 

> £ SJC £ ti-T /\ □ f Is -5^0 
= CH2 (12) 
m-, p-H2C = C.H-C6H4-CH2CH (CO2C2 
Hs) 2, H2C = CH-CH (C (O) CHb) (CO2 
C2H5) . H2C = CH- (CH2) nCH (C (O) C 
H3) (C02C2H5) . o-, m-, p-H2C = CH 
-C«H4-CH (C (O) CHa) (CO2C2HS) . o 
-, m-, p-H2C = CH-CaH4-CH2CH (C 
(O) CH3) (CO2C2H5) . H2C = CH-C« 
(C (O) CH3) 2. H2C = CH- (CH2) .CH 
(C (O) CHj) 2. o-, m-, p-H2C = CH- 
C6H4-CH (C (O) CHa) 2. o -, m-, p-H 
2C = CH-C6H4-CH2CH (C (O) CHa) 2. H 
2C = CH-CH (CN) (CO2C2HS) . H2C = C 
H- (CH2) »CH (CN) (C02C2H5) , o-, 
m-, p-H2C = CH-CsH4-CH (CN) (CO2 
C2Hs) . o-, m-, p-H2C = CH-CeH4-C 
H2CH (CN) (CO2C2H5) . H2C = CH-CH 
(CN) 2, H2C = CH- (CH2) nCH (CN) 2. 
o -. m-. p-H2C = CH-CaH4-CH (C 
N) 2. o-, m-. p-H2C = CH-CeH4-CH2 
CH (CN) 2. H2C = CH- (CH2) nNO!,.o 
-, m-. p-H2C = CH-C6H4-CH2N02. o 
-, m-, p -H2C = CH-C6H4-CH2CH2N 
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02. H2C = CH-CH (CaHs) (CO2C2H5) . 
H2C = CH- (CH2) nCH (C6H5) (CO2C 
zHs) , o -. m-, p-H2C = CH-CeH4-CH 
(CsH5) (CO2C2H5) , o-, m— . p -H2C = 
CH-C6H4-CH2CH (C6H5) (C02C2H5) 

±g<b£ti*b3'p h>£SI#ft#-a&3£ (1 2) Oil 

7;U*'J&B ; -f HJOA;* h+vK. rt'J^Aj* 
vK, 'J5^Aj< S*i/K, th'J^ih+vF, * 
iJ^ih + vF. ■J^AX|»*vh\ ^HJ^A- 
t e r t-:? h*->K. AUOA- t e r t h + V 
h*S(04IS7J^+v K ; SK^" h >J OA. Kit* 'J 0 
A. 0II6M kSJ*^± K 'J OASfOTnglSJM ; * 

iHb* h U OA. TkiSfl:* 'J OA§?0>7Kifc<b8!l ; *mit 
^-h'JOA, 7k3Hb* 'J OA. .^./U'J^OA. xf^U 
•J^OAHOTTK^k^I : n-?WJf-7A. t e r t 
-^./UM-rOA, 'J^OAi/-f V^aejl/7S K. 'J 
f7A^^fA-vv7V K30*r$S&JS ; 7^- 

7 ; k m > ^/U7 s>. mj s >. mj 
5 /<>^>f;i-yifu> HJ7 5^§?a>#'J7 5 

[0 0 4 2] ±t&0*)l,ji-*>k LT4&7^ : ExO 

A^tffiffl-e^s. cios^ ji)\,-#^m.M-&ito<»7n> 

AM7-T K£ttffl;*-tf 5:: oT*#*4t.*. 4iS7 
^z-7A/\7-f Kt LTI±. t K^^f^^--) 
A/Nv-f K, T h : 5X ; 3 i JU7> : ExOA/\ : 5i' K. MJ 

vJU7 ^z-7A/\7 -f K. f 1-7 JU7 

[0 0 4 3] ±£BiIffilbS&<t&£tt<b£&£Kl££ii- 
5®t::ffll^*i*?§«iL-Cli, flxtf. *>-tf>. h 
;ux>lfOT^<b**^jS!S ; ^x^x-^fJU. f- h5 
th'P?7>, v7iZ)U-fJk 7-V-ik v> 
h*v*>tf>l?<Z>l-TJU&S& ; 8fc>f-L/>. ? 
□ □^;UA^©/\ay^b^b*fRSj§!« ;7th>. 
y^ux^u^M-/. >^;u-fv^;u>r K>H0)>rK 
^ -A,. 1.5 J -iw ^a/O-Jk -f 
y-fxxi\j— ;u. n-^;u7;u=i— ;k tert-?. 
^;u7;u=i— ;^a>77U3-ju^-§« : 7-I2 hx 1- u 

iSJS ; »Hx^;k WK^;Hf<Dx7.T;u^jg!« ; x 
^u>*-7t-;*-K :?n t'u hs?a> A - 



x;u**-> ms&mm-f b*.a. ctibii. max 

»±2aiy±$;l^LTffll^Ci:A<t?^^. 
[0 0 4 4] ±£(Di!5!gfclcigg1i<b£$$ttffl£-tiS 
ctlciy-fiSS (12) •cS$4a-5*;u/\*x^->*<ia 
8$*W -ft* (2) (D/NaV>*^$*1-.5fx;u^ 

(1) ■CS$4-i-57;Krx;u«^^|c^f^t*xjuS 

[0045] [B-c] -88£ (2) T?S$4a-5/%oV 

fc-5tMi^tS^S<b#1*i^ffl$ltTxy u- h7-t 
><!:L. LA^Slc. 7;u-7--;ug£:rf S#S^b£ 

[0 0 4 6] &BJJM*i LTIi. ifi£f 5xy U- K7 
-^VAMferoxx^l^SiJc^ Lfc y fK?rt&<): 5 'Sid 

;u>r-;u«$^^,*m^b^t LTIi&ga>t<D£ 

©J:5tfK!?IS^*-r'57;u^x;i,S^<b^^, 7;u 
>rx;ug£:rf 3*n>#x/Hb£$i, 7;U'trx;uS$^ 

J: 5 «BUIS ^ mt -5 7 ;u-7-x;uS^^^b^ $ 
[0047] [B-d] (2) -CSaFftSMQlr 

>*'>*<i:t, m^-rsexjusa^ftic tib-ss 

it (1 3) mX'&Z4\Z7)i''r=.)i&$m**i'T-* 
>XI±TIE-flftS (1 4) Hr-S$4T.S7^'7 : -^S^ 
**;u^#vU->7x^>^SK$ii-T; ±IH/\dy 
>^7;u-7-xju»^*M^SlrSgi1-^^a„ 
CH2 = C (R') -RS-O-W (1 3) 

_ *. ) 

CH2 = C (R 1 ) -R5-C (O) O-M* (14) 

R'» RSfc.fctfM'l^aSLfctflirfia-Cfe 

5. ) 

.-»SC (1 3) (1 4) t?S$iaSt*y7-t 

:/0ttBfc*»iLTttttT©J:3*fl:**: H2C = 
CH-CH2-OH, H2C = CH-CH (CHs) -O 
H, H2C = C (CH3) -CHz-OH. H2C = CH- 
(CH2) n-OH (nli, 2~2 0O»«S«r. ) . 
H2C = CH-CH2-0- (CH2) 2-OH. H2C = 
CH-C (O) O- (CH2) 2-OH, H2C=C (C 
Hs) -C (O) O- (CH2) 2-OH. o -, m-, 
p-H2C = CH-CsH4-CH2-OH, o -, m— , 
p-H2C = CH-CH 2 -C6H4-CH2-OH. o 
-, m-, p-H2C = CH-CH2-0-C«H4-CH 



p-H2C = CH-C8H4-OH, o — , m— , p 
-H2C = CH-CH2-CeH4-OH, o — , m-, p 
-H2C = CH-CH2-0-CeH4-OH?(D7xy- 

;utt*«»**ft*«i ; H2C = ch-c (o) -o 

KU- H2C = C (CH3) -C (O) -OH. H2C = C 
H-CH2-C (O) -OH. H2C = CH- (CH2).n 
-C (0) -OH (n(4. 2-2 OCDSa^^-fo ) * 
H2C = CH- (CH2) n-OC (O) - (CH2) 
C (O) -OH (m&tf nll..n— XllAttoT* 0~ 
1 90)Sa^^-f« ) . o-, m- f p-H2C = CH 
-CeH4-C (O) -OH. o -, m — . p -H2C = 
CH-CH2-C6H4-C (O) -OH. o m- f 
p-H2C = CH-CH2-0-C8H4-C (O) -O 
H. o-, m-, p-H2C = CH- (CH2) n-OC 
(O) -C6H4-C (O) -OH (nI4. 0-1 3<Dg 

[0 0 4 8] ±EaMb£**&?n h>£3l£S£±SE 
-»5t (1 3) fc£lM4 (1 4) 0)7=.*^ttZ>t-& 
KliMO«ttfcA**HWB**i. *a>JU*fliL-C 
14. SHai<D-te3S (12) 0)*;U/<-*>*H81"4B 

fflL^4i4*0)3i«-r-<T»ai=«ffl**i*. 

RWR«C (X) -R 16 -R 9 -C ( 
IS*. R ! . R 9 te<fci;xi4±aLfc*a)i:f5lfi|-e& 

9****'. *fcl4te«lCfclNTfflS!^SJSLfctCD^ 
R«I4-C (O) O- (XXfJl/S) . -c . 
(O) - (*h£) . £fcl4o- m-, p-?x-U 

(15) t?s$4x5T;Kr-;us^-rs^a/N 

X.CH2C (0) O (CH2) nCH = CH2. HaCC . 
(H) (X) C (O) O (CH2) nCH = CH2. (H3 
C) 2C (X) C (O) O (CH2) nCH = CH2. CH 
3CH2C (H) (X) C (O) O (CH2) nCH = CH 
2. 

[0 0 5 2] 

Cl 

V ^C0 2 (CH 2 )nCH=CH 2 
X 

£**. ni±o~2 0©g&£**. ) 

XCH2C (O) O (CH2) nO (CHa) «CH = C 



• 
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[0 0 4 9] ±E&J*& CB] (D4>X'\ts iS^ltmVT 
to. LTJB«.**«*iH»95?** 

oT»&Hfc-»sc (2) -eg$*i*/\Q>f 
1 1 1 <I***e-/u&fi£<*©^Dy>$ 
C b - d ] <o2j2sicj: y £&* 5 c t ic j: y 7;uy-;u 

mzm\-t $>h£W£li\ [B-d] <o^a©+i? 

tt-flss (1 4) srcs*4i*7;u*=ju»£*a;M* 

*vU- K7=*>SEl6*tf**a*<J: l ) L.l\, 
[0050] *&/\pyxbBj. ^fcii/NPyMbxvu 

^•&c££#at**tf-;u&M£tt:©Kigi£i::fc^ 
LTfflCvM*. **JgK7;uy-JU«£*U ffi!©*3S 

*<±ia-«s (2) ©$&$** *e-;u£m£i*£# 

•5 C £*><-<?£*, C©<fc5lCL"C»S>*l*a£tt:©fM: 
*3b© / \ n y > $ 7 -;ug£*rS&SC: a»* *i 
tf. Hsl£«ll=7^y=^t***f 
■5CtA<-e#-5. f.©fcMttr&& Lttt. &l=ffiiSL*= 

[005 1] rjv'r-ivm^^^W^o^r^it^t 
LXttttzVmttteuifi. Witt. (1 5) 

ICS********©* 1 *!***!.*. 

«) =CHz (1 5) 

H2. H3CC (H) (X) C (O) O (CH2) nO (C 
H2).CH = CH2. (H3C) 2C(X) C (O) O 

(CH2) nO (CH2) «CH = CH2. CH3CH2C 

(H) (X) C (O) 0 (CH2) nO (CH2) «CH = 
CH2, , 

[0053] 

[ft2] 

CI 

^COatCH^n 0-(CH2) m CH=CH 2 
X 

^"To n!4l ~2O0g&£. ml4O-2 00)B«k*« 
) 

o, m, p-XCH2-C6H4- (CH2) n-CH = C 
H2. o, m, p-CHaC (H) (X) -CeH4- (C 
H2) n-CH = CH2. o, m, P-CH3CH2C 
(H) (X) -C8H4- (CH2) n-CH = CH2 
(±IB^(CfclNt. XI4&X. JUL £fcl43<t?3t£ 
7^ "To nl40-2O0)Sa$7F:To ) 
o, m r P-XCH2-C8H4- (CH2) n-0- (C 
H2)«-CH = CH2. o, m, p-CHaC (H) 
(X) -C6H4- (CH2) n-O- (CH2) «-CH = 



• 
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CH2, o, m, P-CH3CH2C (H) (X) -CaH 
4- (CH2) n-O- (CH2) -CH = CH2 

us&airfc^T. xit^m. mm. ztzita^mz 

*-To nlil ~2 00)@&£;£U mliO~2 0<Bgg£ 
£*-fo )- 

or m, p - XCH2-C6H4-O- (CH2) n-CH 
= CH2. o f m, p-CH3C (H) (X) -CeH4- 
O- (CH2) n-CH = CH2, o, m, p-CH3CH 
2C (H) (X) -CaH4-0- (CH2) «-CH = C. 
H2 

(±i2&sirfc^r. ximm. mm. ^tzita^mt: 

aU nf*0~2 0<BgS£^1- o ) 

H 2 C = C (R 1 ) (R 14 ) 

{5t* % R1, R9 % R14 % R 1 5> Xl4±«Lfc4ifl>iH 

4$-efe3o R ,7 I*. itf£&^ -C (O) O- (iXf 
;uS) , -C (O) - (>ThS) % *fcl4, o-, m 

p-7x-U>»£^-to ) 
R 9 f£IgfS$£ o\ ^tzlt^mSL 1-20(02 fflO^^S 

Ale e-;u«A<££ Lrfc y . /\py>fc7 ! J 

$>£ 0 c<7>i§£li. »«e-;i^li*oTtt*-/\py 

>&£*<S1±<b£ftTl^<7)^.R" <t LtC (O) O 

*~J\py>tt**»ttft-r4fcAlc % R' 7 irLTI£c 
(O) OS; C (O) ?x-U>SA<#£Ll\, 
[0 0 5 4] ±B-»SC (16) 0Mb4fttt. Attttl:: 

CH2 = CHCH2X, CH2 = C (CHa) CH2X. C 
H2 = CHC (H) (X) CHa. CH2 = C (C Ha) C 

(H) (X) CH3, CH2 = CHC (X) (CH3) 2, 
CH2 = CHC (H) (X) C2H5. CH2 = CHC 

(H) (X) CH (CHa) 2, CH2 = CHC (H) 

(X) CeHs. CH2 = CHC (H) (X) CH2C 
6H5. CH2 = CHCH2C (H) (X) -CO2R, C 
H 2 = CH (CH2) 2C (H) (X) -CO2R. CH2 
= CH (CH2) aC (H) (X) -CO2R, CH2 = C 
H (CH2) aC (H) (X) -CD2R, CH2 = CHC 
H2C (H) (X) -CeHs, CHz = CH (CH2) 2C 

(H) (X) -CaHs. CH2 = CH (CH2)aC 

(H) (X) -CaHs 

RliftXfltl -2 0(07^S, 7U-;U», 

75;u*Mt*s1\ ) 
A*ttKiiTEa>fc£* * So 

o-, m-, p -CH2 = CH- (CH2) n-CaH4- 
SO2X, o-. m-, p-CH2 = CH- (CH2) n- 

0-C6H4-S02X 



o, m, P-XCH2-C6H4-O- (CH2)n-0- 
(CH2) --CH = CH2. o, m. p-CHaC (H) 
(X) -C8H4-O- (CH2) n-O- (CH2) a -C 

H = CH2. o, m, P-CH3CH2C (H) (X) - 

CaH4-0- (CH2) n-O- (CH2) o-CH = CH 

2 

Ufso&aicfct^-c. xiitt*. AX. £fc!iaom 

ZtfTo n(4l ~2 0a>S»£aU mli0~2 0(7)§ 

B**f . ) 

-*3t (16) -CSaFtl-Sfc^lfc^ffCitl*. 

CX) -R»-R« (16) 

(±E*5£IZfcUT. XltffeX. JUL Sfctta^X* 
tt:?o nliO-2 OO^&^^-To ) 

7J^-;uSJ \ a >f !/fls*t * fete/ \ q y 
VUfiTfr'r—Mt; «a)*4Ba5<±E-«a (2) tfSfc 
£(*(7)-JtS5e (2) T»***L*/\py>*Kft-c#*, 

Cooes] 3ld|/\ay>«HftTf#« % m-ztdtm 
[0 0 5 6] x^u>yU3~;k 1. 2-^/^5 

3-?P/Oi/t-ik 2, 2-v>^;U-1, 3-Z/ 

□/N°>v^-;k i, 4-?*>v:t-jk 1, 3-? 

>v*- ;k 1, 5-*>*>v;f- 

1. 4-*>$Ov7|— ;k 2, 4-"*:/*:/i?*— 
;k 1., 6-^++f->v^-;u. 1 1 7-^7$>V* 
-;k 1. 8-^^7^>v^-;k 1. 9-J + >V* 
-;k 1, 10-f*>5t-ik 1. 12-Kf*> 
v*-;k 1, 2-v^P^>^>v^-JU, 1.3- 
>v:t--;k 1, 2-v^P^^>v^* 
-;k 1, 3-y^P^>vt-;k 1. 4-v^ 

p^+-9->i/^-;k yu-fep-;k i. 2, 4-^^ 
^h'J^-yk Af3-Jk u*/;u->y-;k tKP* 
1, 2-vtKP+vt^^l/k 1, 3-vfc 

KP^rvt7$L/X 1, 5-5tKP*J/«>b 

2, 6-vtKP*vt75'I/k 2, 2* -t*^ 
x/-;k 4, 4' -t*7x/-ik ex (4-tKP 

+ v^x-;u) 4, 4' — f v^p t'yf>7 




3. 3' - (If l/>vt*-» 
;k «. «' -S?t Ka4rV-p-4rvU>, 1.1, 

1 - HJX (4-t Ka4->7x-;u) x$>. tfa** 
a-yk 1, 2, 4 hyjJ--./i>3?©#y 
;u ; fc<fclA ±ffi7K'J^— ;Ht^«J07^*'J^S« ; 
Ifb>y7 5X 1, 3 -y7 5 J ZfO/t!s % . 1 , 2 
-v7 = /:/□/<>. 1. 4-v75y^X 1, 2 
-v75/-2-^f^oA>, 1. 5-v7i^ 
2, 2-v>f;U-1 , 3-^PA>v7 3 
1. 6-^>v7?X 1. 7 ~^Zf$ >v7 

= 1, 8 i, 9-v75yy 

1. 10-y75;f*X 1, 1 2-/75/ 
K7A>. 4. 4' ->f-U>e7. ( v£ a<M^>;U7 
5» . 1, 2-y75;v^QA+tX 1, 3-v 
7 5;->^P^>. 1, 4-v7;/->^P^ 
1 , x 2-7i-U>v75>, 1, 3-7r-l/> 
v7 5 >. 1, 4-7i-U>v7 5>. a, a' - V 
7S/-p-*i'U:^<D;K'J7S> ; fc^^E^'J 
75>ft^ffl7;^'J4SS ; va>^ 

=i/\*IL 7)i,*)\,M. TVtf^M. i. 7-^zf*> 
v*;M?>IL i, 8-***>v;*j;i,;t-;>8^ 1. 9 
-yf>y*^>i. 1. 10-f*>v*Jl/*> 
K» 1, 1 1 -^>^A>v*jU7p>^ 1, 12-K 
^r*^v*iU/t?l/ffi. 1, 2-v^a'<>*>v*;M-; 
1>8L 1, 2-v?P^f-9->v*;Utf>g!L 1.3- 

i?*;U7tf^K. 1.3, 5-v^P^-9-> KU*;u^ 

2, 3-'<>HzVh l J*^JK>K, 1. 2. 4, 5-* 

Etf'J *;U/-t?>K<Dr;u* 'JfcJSifi ; i , 2 -x* >i> 
5^3!-— ;k 1. 3-^n/<ym-;k 1 .. 4-^* 
>i>^3j--;u. 2. 3-^>i?-^^-— ;u, 1, 5-^ 
y$yyft-Jk 1. 6 -^4F-y-^v^-;u» 1. 
7-^^>v^— ;u. 1. 8-t^^yyft- 
;k i. 9-/±>v^^--Jk 2->^^hifA 

X— T-Jk p-+vl/>-a, a" -yft-Jk 1. 

a-'O-tf^v^—ju. t 3 -^>-tf>v^^-- 
;u. 1. 4-^>-tf>i?^^--;k f©^Uf*-Ji< ; 
fcJ;U:, ±12;tfyf;f-Mb£&©7;u:*i'J&glg ;«S 
ItUf-yi*. «Hb7f-y5A. 851b* 'J 
[0 0 5 7] ±fB<C7t?'J^--Jk #'J75>. tK'J*^ 

[0 0 5 8] ±12£fi£2c [C] 0>*®S£'>fc < 1 1, 1 

x;us^tsgsizs»-r*^i: LT little IS£;**i 
te^tf. mKtm-ltXlZ&^Z [C-a] ~ [C-d] 
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©£i£S jftftlf £ C t*<"Ct 4. 
[0 0 5 9] ££. Jb£©*i8S£'J>fc < i: 4, 1 furl- 
's t:-/u&fi§ftii. £&-f-& [0-a] ~ [D-f] 

[0060] [C-a]*8im'<i:tll$f5 

t*-;u^M^*OT*esi^ *IHb7 h y 7 K 'J 
OA/ i>*vKS?©£g£ttUB$-frfc&ic, JHb7y;u 

[006 1] [C-b] irtmrr* 

S^-T V>7*- h^b^ir^SfS^-B-S^. 
[006 2] [C-c] t'Uv>S?©l£g?f£T\ *K 

££4>£<t ; ti<frtsex,/u£S£t*$ u$) 7 

? 'J ;u&$ a 'j KS?<D7;U'trx;uS#*K/\py>ibfe 
[0063] [c - d ] KMJI©ffttT. 

< 1 1 1 wrr* n-)^m^tT<7 >))\>m?o7ji> 

[0 0 6 4] [C] ©:£&-C-ffl^£*I$S£'>£< 

-a] ~ [D-f] ffl<fc3£:Si£*^;*:»x£j&<. eft 

[0 0 6 5] [D-a] 'je>^v*;US^I=J:y tf 
x;u^M^«:$^fiEt-SIS^, TfS-fl&3£ (17)?1? 
S$ti*-^*l^«^tt<D7;U^x;uSfcJ;t;7KSIS 
£#1*-&-^b£8)£85 2 <D*/ -7-t LXKiZZ-eZX 

HaC = C (R>) -R 8 -R 9 -OH (1 7) 

5. ) 

fcfc. -«-?4'i=a^tta>7;U'y-;i'Sfc«fe^7kKS* 
ef■B•}#-^^b^te^SfB^•^•S^«8lcSlllll*'5^t^A<. #1= 
^AWfcttS^&ttTS^SlcliS^KJfcW&JafeSl* 

[0 0 6 6] [D-b] 'J t'>y7v*Mnl:J: y bf 

Bf^ro^/^-roSKtlT^I^ !20) : E>'7-tL 
-^*lcm^tt<C«^7;u>rx;i,SteJ:i;*K* 
-5 <bS& ^ SIS $ ■£ 5 
[0 0 6 7] C©J:54Mb^!felt LTIi!(#lc|SS$ti)5: 
-flSSt (1 8) irjn$tlSlb^^A^lff.4x 

H2C = C (R') — R'°— OH (18) 
(SC*. R'^Jz^Rioi^aLfctOt^tt-efc 
5. ) 

±S5-aSiC (1 8) iZTFZtl&ibSWlt LTI*^I~I8S 
A*#®%V&%t^ : 5Z£fr£>. 1 0- 
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<0J; =>t£7 )\,tT-i\,7 ;u##£LL\, 
[006 8] [D-c] ftg?)¥4-.1 3 2 706^8 

ic«ty#c,4x4-flss (2) •ea$ti-5^m-/Nay> 
z t 1= * y 3S&iC7kI8S£ SAT 

[0069] [d-<j] js^» i 7i?*>ua^ir«fcy^ 

b*i£-&3S (2) T?g$;h..50t3S-MCiy>IS££'J> 
<f< HS^r-5f=.;u^*^<*(^ (19) 
|c£ If b ft -5 <fc 5 #7kKS •SSS^b A ;u > 

M*C" (R 6 ) (R 7 ) -R5-OH (19) 
(3t«t», R 5 . R 8 fc£7j:R7|i±&Lfci<D£f§]irC'& 

So ) 

[D-e] u=f-%>m=j v*;ua^«fcy^t,^5-sss 

(2) T-«J^l5Kt-APy>gS?'M< tt 1 1 

fe£iMi£«&Jl<b£&£ftffl;*-ti-Txy u- \-T-t 
SIS 

[0070] CD-f ] -«« (2) T?*s*i*/\py . 

i/$'>^c < 1 1 1 e=rf a e-**«*r*i=. tse-« 

a (2 0) §?^g3HS*S&g£***v7-*>XI± 

R'«3S i O- [S i (R 18 ) 20] •- 
* <") (R») O] c-S i R ,8 3 (2 

HR'«2S i O- [S i ( R 18 ) 20] 
Rt9) (R20) o] o-S i R' 8 2H 

(S4>. R ,8 fc<fctfR ,9 l*0t35!gn ~60>T;U*7l>«. 
Sfcl*. 71-^8, R M l±^mSt1 ~1 0O7;Mr7U 
a^fctty^^+yua^-r. aliOSaSlOO. b 

li 2 < b < i o o c 1*0 £ c £ 1 o o £25fcTS8£ 
) 

-uaa (2 4) "C?S £;h£3H*v ; 

[00 7 2] 
Hb3] 



R 21 H R 22 
R 21 R 22 R 23 



(24) 



TiE-teS (2i) n-ea$tt**K«^*;^^rv 

HO-R 5 -0-M* (20) 
(5i<K R5fc£rjM*li±£Lfc*.<D<tfi«-C'fei>o ) 
HO-R 5 -C (O) O-M* (2 1) 

(Stf. R5fc<i:Tj:M*tt±aitr= : t,fl)i:P«T'*»i> a ) 
*SgW!?l* [D-a] ~ [D-b] <DJ: 5S*KS£3? 
A-T-S^IC/NPy^iSSH^L*^^. SWA** 
y§ST'&'5.«^b [D-b] (D73a*<$bi;»*L 

[00 7 1 ] ttz [D-c] ~ [D- f ] (Dcfc-pfc-AS 
j£ (2) T-£$4x£0t3§-^ay>J£££'>fc< £4,1 

<I*Tf -5 If -Jl/SS^(*0)/Na f isz&m- h Z t 
b [D-f] (D735SA<$blc»*Ll^ 

[ (b) BJ»fflt Kn«yijjHt»ft*ii:oi»t] 
( B ) t K a v y ;u&^b£$> i: L X it. 
(a) j£#©7;i,>r-;ug£'>k< 1 ®<d&?z>£ 
-;u&S£{* t £tti= «t y mt-c t s t k a v y 
£<b£&-efe*U*fci::$||Slifc< » «-a<Dtro£ffli*-5 
Ct3i<"CtS. «iltf» -A8*t (22) (2 3) 

- [S i (H) (R<») 0] b- [S i (R 
2) 

.- [S i (H) (R« 9 ) O] b- [S i ( 
(23) 

(3£«f. R 21 JS<fcTj:R22tegU)t»1 ~6<7>7;HP;Ug. 

R»ii^»i ~1 oo)t;u+;u 
g£fcii77;u*;uS£S-f. dl*0^d^8, el* 2 
5ei10. f liO^f ^8©g!&££U fr03^d 

+ e + f ^1 o^iSfc^-o ) mmt-stozm^zzttf 

[0 0 7 3] Cftblimi&T-^Tt^flKUiSjl^L 

(>*) 7*y;u£S£fc<t<D«fctt<DSI£frb. 7i 
-;U»$*-Ti>TtB-flftS (2 5) . (2 6)US$Jl 
SiSttva4r*>-V. -fiSS (2 7) . (2 8) 



(CHs) jS i O- [S i (H) (CHs) O] f - [S i (CeHs) 20] h-S 
i (CH3) 3 (2 5) 

(CHj) 3 S i O— [S i (H) (CHs) O] £— [S i (CHs) [CH2C ( 
H) (R2<) CeHs) O] h-S i (CHa) 5 (26) 
(S£4». R^ltT^m^tzlt^f-Jl'S^-r. gl*2^g 
Si 00, hltO^h^l 0 OrogESaS^-ro C6H3l± 
7x-;u8£;p-r. ) ■ 
[0 0 7 4] 

Hb4) 
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CsHs 



H 

-(SiOMSKp), 
CH 3 CsHs 



(27) 



H 

(SiO) r (S10)j 
CH 3 



CH3 



CHaCHCsHs 
R 24 



(28) 



OS*. r»I4**. £fci4>^;u«£*-r. lit 2£ 

i^10, j 140^ j ^8. AVD3^ i + j ^ 1 0£2S 

(B) fi£»0)'>'S:<i:t1iirot:Kav l j;U«^*-r5 

»**"r*«#*ft**lz»L» -flftsC (2 2) *6 
(2 8) icSSft-Sfc Kn*>'J^»**ft***, SJS 



H CH 3 
V 3 



Si 



2iliy±<D7;i^-;U«$W?'$lbS&i:L-CI4. £3 
CD 4, <& £83 U -5 C 0^1"S£blf, 1. 4 

yl>, 1, 5 -'s+^vlX 1, 

Jyii-. i. 7-t5$vix i. a-si-itx 

>. 1. 9— r*S?x>?fffl»ft**3Sfc**. O. 
O" -i/7'j7Utf^7xy— ;ua, 3, 3' -v7'j;i/ 
lfX?x/ — JUAlftOX— rjl^b^ft. v7U;U7^ 
U— K v7 'J U— K ' MJ7 'J A- h 'J > 

t— K T-K57'J;utfa> «Jt— hf«)ixf^1b 
vx^u>yj3-;uv7'j;u*-^-Ki|<o 

[00 7 5] ±IB-«S (2 2) (2 8) ir^Lfc 
^f4S<7> t Ka v ') )is&-S&it%MzK u tKav y 

if 0-3 < y ST-rsc t i-j: y»<b£to£»-5c «tA<-e 

(A) fiE#a>«£tt^<&ffii$1££%lSL-C. T1E<&*<& 

[0 0 7 6] 
Hb5] 



H V CH 3 



(CHz), 



<p-(SiO) n 



H v CH 3 



r(osi) n -o, 




H V CH 3 



H a (/ | 



H CH, 
V 3 

r (oso„-q 




H V CH 3 



H v CH3 
(OSOn-Q 




H v CH 3 



ir 9-(sio) n -] 



(n 142 ~4 <Dg& m/45 ~1 0 C0S3B 

(a) fcaubfti (b) I4ffs;a)fl^-e;l^-rsc ^u&tfs^Kfca^btf^+ttr^t-^tf) 

t*<T?t*A<. «Hbtt<Do&fr$K 7;u<r-;u«tt Ka i*«fc*L*1»&;M\ o. 2<fc 

i/'J^SO^HtA^s-o. 2©ffifflir$,*ci:A<ST$ y^ui. «ibat8Hb«j4>l=JStt<ft: h*P v'J /US 

L<. 2. 5-0. 4-e$,5C<!:)!i<if#lc»$L A<*Sl::8£(7>-e. tf-f KA<*±U 
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[0077] (a) tmm (b> tomtRZ 

£fE^J:yffijilcigA5r=*)lr, t KPv'j;Hbtt«$ 
Ssttrf -Set C(D<fc5>St: Kav'j;Httt« 

[0078] 7v*juggjssntLTi±^i~iss$ti-r, 

5-t-?fMm->K. 2. 5-v>f 
;u-2. 5-v ( t -■J*)\,*)l,7lr*i/) ^^F-9->. 

2, 5-v>^;U-2. 5-5? < t -^^I^U** 
•» -3-^*v>, -^UWvK. t-?» 
JU^ SVU^il/^-^V h\ a. a" -tfX ( t -ZfJ-n,* 

;u**5/ h\ *^V<( fc'ijutti/ h\ p P P*> 

h\ 2, 4-5?*PP'<>V'-OU'<;i~Mr5' K, 7-7P 
-f jU^M-*^ K0)«fc 3* v7->^^t*v K. as 
t-?^;uDJ:5fci@i£x*7\>u. ia5?o&i£5? 
-f v?p tf;u, ® 5? §185?- 2 -x^u^* 5>;kd <fc 5 
fc*;u***>s;a-**- k 1 . 1 -5? ( t 
^vu^-^v) ->f QA+t^, 1. 1 -v (t-^;u 

^U^-+v) -3.. 3. S-K^f^P^t^ 
[0 0 7 9] g^Stt^t LTt^lcPBS^n 

r. mitt... a&m&, t'just-. ->ya. 

(Diit*. fi&-*y7*>8tt. a$ (o) -vtf-;u 

x h^^^VU^vP^l/JSWA^If f>4t-5o fi&<b£ 
&lJUft<Dflii«0>0Qi: LTI±« RhCI (PPha) i, R 
hCIa, RuCIa, IrCIa, FeCh, A I ,C I 

3, PdCh-H20, N i C I 2, T i C I 4mt<mf 

eft*. ziit>o)temm&vmi*xi, 2a&Ei 

fcl^ (A) ^ffl7^'r-Jl.Slmo l lc#U 1 
0-'-^10-»mo I a>&B-C-ffll^-5©7!><&< . »£L< 
lil 0-3-1 0-« mo I <D%mvmi , >&<Dtf&l\ 10 
-"mo I &V'Pti^tmittf+ft\Z&fTLUlK £fcfc 

KPv'j;MbteJ5ii^fiBr-fe.5<7)-ei o-<mo i jy±ffl 
[0 0 8 0] {HbSg^oiNTl4#ir*JKii3S^A<. - 

tel-0°C~2 0 0°C, »fl<li3 0t~1 5 0°C. £ 
L<li8 0°C~1 5 0°C-C®<b$it-S(DA<«k. 

[ (C) J«»<D^ttigjiffllCOUr] (C) fiE#<D8 
StttffiJiaili, (a) iS»(D7^-;i,8^'>J5<i:t 
HKO^-TStf-^SS^ftt (B) figtfrot KPv'J 



;u«S*r L < . Sici± ->7 7 ?y >7 

#?*i::x>K*i/&fc&i,w* 7<y-y;u££*rt 
5'7^3 + vv7>SA«»fLU, C*ib£jH*WI::0)l 

-7U yK+v7"Pf;^'Jih + v7X 2- (3. 
4 -x#*is'><7 P^+^AO x^n, HJ h+vv7 . 
X 2- (3. 4-i#*vv5Q^v« 
•J i H*->->v>§?A<, 7?yvug£*rf-57 

;Uh'J^ h*yy7>, r-**£' JP+i^PbfJUh 
'Jil>*yy7>. r-7f 'Jp+v^p^H-^ h 
4r5/5/5>. r-79 'J a^-v^a tf;u h'Jx K+->-> 
^^^'JP+y^fi^'^h+yy?^ > * 
? 'J P*y>f;i,h'JI^yy7>, 7£'J P+-» 

^;uhy> h^->->7>. T^yp+v^^juhyxK 

+yy7>lfA<flf b*l5„ C*i I vc* «fe 

[008 1] ±!Hffi»ttffijiSi|ii. ( a ) fSLKO) fx;u 
^M^<*1 00SSSI5I^Lr. 0. 01~20S1:SB 

sttifl)/i<»$L^ o. o 1 mss5*3ir-i±e3ti± 
©a:«3a^A<^$<. 2o«saj^i^t®ib«j«jtt 
izmm&2$z.h. »$L<i*o. i~i oa»siJ-cfc 

[0 0 8 2] *fc. »Stt$Ml~|S]±$-ti-5fcAlC, Sg 

si±5/y;u««s^«ME$ (c) fiE^tttirttffl-r^c 

[0 0 8 3] *«M<DSf*ttH1bttja««8irii, «att^ 
[0 0 8 4] tf-;u£fi£fti±#*. »Atti:flE*ifc« 
[0 0 8 5] ffi^-et-53ta*ti:Lrii. l#l=HS$4x 
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C0086] ■5immtLxim&o>!8&> tt*o«»» 

-K V (2-IfJl-A+.>fl,) K ^/U* 

Kxt.^JUS ; vifU^'Ja- ^v'OVx— K 
K H'J^^7.7x-h^<D'J>Kx7.5 1 ;ua;ta 

x -j\,m <D§ut#.m%&m£ *fci4 2 ajautas 
[oo8 7] E^T-$sffassi4aasdi±. 

[0 0 8 8] *S6E(D}g5tte^fctel&/iM&ll4. 
[0089] 

[0 0 9 0] TEflte0i|fc.*tfit«0!4' rg?j 

r%j 14, -e-*ieh. raaspj raa%j $s 
[ob9i] tgihm*. ri»ipi*)»^.sj fc^tf 

14. W-SI->3>7P7 h?77<- (GP 

o . £ mwz&mx y u y gas ufco 

SLfctiD) (shodex GPC K-80 4;BB?Q 
®I (fc) SI) . GPCjgKEt LT?na*;UA£fflU . 

(SUS011) iiSSStt^SOOmLHOP^^^^-C. 
HMSEi: LT^bSS-ffl ( 1 . 5 0g. 10. 5mmo 
I) . Ei4^i:Lr'<>^>^;UvX^L'> h'JT5> 
(1. 6 5mi_) , iateSq<tL-Cvx^;u-2. 5-V 
?P?7v^- K (9. 42g. 26. 2mo I) . iS 
!«i:LT7-ll Kxh"j;u (3 0mL) £fflUT. 79 'J. 
;UK-n-^^;U (300mL) £g*gfflaT7 0°C 
t'iaL, 7^'J;iK-n-^/K7)a^ipA<9 3%a) 
B#£T?. 1. 7-t9$i;i^(3 8. 6mL, 0. 2 
6 1 mo I ) £j$ttlU HS&T?AnSSlL;fc. SfSig^ 



7;u>r^S^-r-5S^i* [i] £®tzo a^# 

c 1 3 a&w-mftT&it i38oo, #i-&#mt i.. 
2 8 -e & o fc. * y =fT - 1 Mi fc y izm A $ ftfc 7 
;u>rx;ug(±. <h NMR»«f<ky. 1. 8 4ir* 
ofc. C©a^» [1] <0*Sgl43 5 Pa • sV&i 

tZo 

(7;i,>7--/i,«$^-r-S*^>K^a)SSjS) > * ^ - 
A, (245mL) U^-'OrVK (4 9g. 0. 48 
9 m o I ) . ±*)^A- t e r t-7"h + vK (5 4. 
9g, 0. 4 8 9mol) £tt&<&-. 0°Ct?tgl$L/i„ 

y ^Aig£^fc„ 

CH2 = CH- (• C H 2 ) 2VC02-K* 

;U) <7>gi£) iS35^ftt5 0 0mL=OP77X=J-e. 

Lrft^-ffl ( 1 . 5 0g, 10. 5mmo 
I) . E&^t LT^V^^UvX^U^H^S^ 
(0. 69mL) . B8J&»|i:Lrvx^;u-2, 5-^ 
■^a^TiX— h (9. 42g. 26. 2mo I ) . 5§ 
JSiLTy-fehxlsiJjU (3 0mL) £ffll>T. 7^0 
J\,®-n-Zf?-)\, (3 0 0mL) £ g£gffl$TF 7 0 °C 

-easu £4Bic/\py>£*rr£#y (7?y;usa- 

n-^U) £*frfc. CCOa^tt: [2] ©»¥9$HF* 
141 1 300. »Ta»^l4l. 1 6ffeofc„ 
[0 0 9 2] ±IEa^(* [2] (5. Og) ±&<D<< 
>T>®*'J^A^ (0. 12. 8. 7mmol)R 
tf, •v>^-;U7Hz h7 5 K (1 OmL) 
flHSlT. 7. 0^CU6B?HSlS$1±fc. S^#l©^f6» 
$«ES*Lfc«. WKx^ju$JfflxTTi§»^S»JL 

to a«©iw8»*«E«*r*ci:f=j:y» a^» 

[3 3 4. 8 g£®fc. Sl-'JrfT-1l*HFafcyi=«A 
$tlfc7;^x;uSI4. 'H NMRMiy. 1..8 

(Kttfl 1 ) SJJSW 1 T-^bftfcaStt: [1 ] $Si?7 
;us (tjS«Hb3*g!. *a— 9— K700PED r-ffiS 

l, a^ft^rosaa^^^^Lfc. cothu 

$*lfc^*y lOOSiJi:. 7 

IQ-^U (R-9 7 4 : B*7XQ-/;uS!i) 10g. r 
-yy vK*'>^atf;H-'J> h^-v5>4g. -Hi. 
i:. »?-+(c^5il0t: h*av'j;u«i:2p^5<lfl)cr 

^««(0«e^©1. 1. 3, S-TrhT^^-ZU- 
1. 3-*t£-)l>Vi/a*V^®m . $J:<;1^L 
fc. (fcf=L. fflttvP^>0)S i HSta^t*c07 
;U>rn^S©^ ;uj±= 1 . 5. a^HT-ia^ft<07;u 
>r-;US05^;Ht= 7 x i o-s) „ ZfflEn^SSET 
icfliimL. «-a«ESW(D±lc^L-ci sotr-iasft® 

(»K0i2> n«s^iroa^«: [i] ©«fcyi=»fifl 
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(ttJatPI 2 ) r-f 'J •> K4rv^a e;H- 'J > h*V7 
>$JHl*<C*ofciafl>l*38iSfll 2 i: HUH:: L-C?Hbt5j£ 



MLfc. 

(fFB) $1£0I 1 -Mfifll 2 t ftftffl 1 ~it&m 3 fl>® 
[0093] 

can 
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